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(54) COMMON PATH SWITCHING DEVICE FOR ELECTRICAL PATH AND OPTICAL PATH 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a common path switching 
device for an electrical path and an optical path which achieves 
miniaturization of the device, cost reduction and low power 
consumption, by reducing the number of redundant electric- 
optical conversion and also remarkably reducing the number of 
electronic circuits. 

SOLUTION: Switching of electrical transmission paths by electrical 
switches 4 of receiver side terminating devices 10-1 through 10-n, 
and switching by electrical switches 6 of transmitter side 
terminating devices 30-1 through 30-n, are performed in 
corporation with switching of transmission paths in an optical 
region by an optical switch 2, thereby switching the transmission 
paths. 
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KX*-r i co^/mm^SA t , 

iS«rtTMiftftR:fT'5JISl'o««t^-i'y*-i:, RIB l © 

%\%%\z.m&VsX%^-< yf-izttifi-rzti&KDXi i com 

3t*W y?-A>feA*£:ft.5tt»©3te«*&**fS*fc:3E 
2 0E3t/mS«£& 

^comf^f" yfi, &f&2<DMSS.X'( yfCWfi 

zxttimmm<o§:mmm^mm:com.m.^^ mm 
&<ommmmi&m&<om%X'( -y^^xum^.^^ •> 
^omwmwzn? r. t srwm^-rsfs*i 1 t-ta^co 

2 (^i5*com^/*#fflss§^#^a, 

RIM^i EfitSfigllMilHItflfti , 
Sr{ix.S : r 1 £fc»4 2 (cfe«S6 com 

[ff*:JS5] ;.#jfE3te*'f s/^KA^rSftSftft ^-(-^ 

jl % r t *w®. t -t 5 i * fc n 2 icfEgccom 

(1***6 ]• «We*^-f y*-(4. THl«>*^-f y^-t: 
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**»i:i-5»#js i ~ 5 coffins- o(cie*com^./7t 
ti-ste*« i ~ 6 cof5rtt*^-oicK®fiom5!,/7t*ffl 

[!S*«8] mj|E?t^'f y^cott«^^T^i9tTjE 
10 «F-§-cofg^ fcSMb*** ^ t £ i-*Ht#S 5-7 

co{Pin7b >— o (c i e*c co mm/ * &m m ss^o #isa 0 

1-9 ©fnJfLA^— Otd|2*<75m$v,/**fflSS&§)#^ 
B. 

Silti'iiLfcs , sufemm^ -r V icte'tffc^tf 

Si5^#fi^*{bi-S«*«»*SrJEfc«jt, tHfE3fe^ 
-< y 5^ t WFbIT-T K/ K n y -y&nx. 5 «fc 5 bfc C t 
Sr^ir-TSW^l — l 0 cofsjn^)^— o(c|E«cCOmM 
30 /7t*fflS£§«#Kao 

[0 0 0 1 ] 

F^I^ADM (Add Drop Multiplexer) ^B^C if 

co^8s^j#^e^gaL, $ ttffK tti^tt-©-"! 

^^D^x^tT^mm^.^ •y9 : -i:7tif^-C:cO/<^§!Ji9# 

40 [0 0 0 2] 

. ^^xS.mtgSr^-rstcOTfo 1 ?, ADMif 

JfA (T K) &?f5 ii<b^hi>o 
[0 0 0 3]t^Jl5, Jtiift^y h!7— ^(ctJU^T, 0^ 

SJ^ftiOT&fT ot^t, 1611 ^H?5-l 1489 

50 «^Sr^i-fc©T-foS; - ' 



(3) 



mm 2003-18626 



[0 0 0 4] KOttHJ^D^^^Hi^ltO 
10-1 — 1 10-ni v \E\mWWx-&?r? 

,y— r a. vmm. loot, *y hv-j> mmmm. i 3 , 

0 t frffiz-X^^Z,, ^SiglB 1 10-1 — 1 10-n 
»101~101-mL <&-e^Sg^"bS<f Lfc^- 

^{g^-^opts^^-rsitmo^a i 02-1 
ab mmit ^ & %\t w 5 m& mm/ Tfe ^SlSB 

103-1-103 -mi Srtfg^T^So 

[0005] a >y*mm loo ft, ^Sicco^^ 
ii io-1 — i i o-n frbnytm^&m^t -^-i-^ 

^■S^wft/ft^giSfi i o 4 - i - 1 o 4 - j 
ft/MMM&k^ l 0 4 - l — l 0 4 - j fi^h<r>WM. 

iiit, mm.*-( m frh\tit>£tiz>m$t<n 
mnm^ytm^z^-r^m^comm.x^^i o 
5-i~io5-j t ^titfc <o , m^ffiijco^^a 

^a/ft^^l 05-1 — 1 0 5-j A^btti^l^ixSTfe 

mm. 13 011 **iSi£B 110-1 — 110-n CD=g-|£ 
mSBl 0 2- 1 — 1 0 2 -m^b^lf $g£t> £ \C&&s< 

^-sc ;i "i i (Dwmmm^m^i- 
[0006] fcmmteKii^rte^-tfv-y hzmx-zMm 

mi-Ztztb^^ g^yfSCl 1 1 Kite, -fS^^O 

\%%\z.mm^^w^m\L^m.^\ o 5t, &mwi^- 

-r^mrAWc^mu i 06L i&^i-^s^ii^ff-si- 
K^-rs^-jKb^agB 107 ^isxSi&g^fcSo ^ 

[0 0 0 7] iftlc, TY/Y^y-fWiM^-fb^^^ 

,.>B**m*®&&&Et ltww> ■-■ 

. v [aoosist, 8?*$sb 110-1-11 0-, 

"" fif^f^mwi 10 - i~i 10-n, >v^7-.* * r ?m&. 

^Lt^5„ ccofcfc, fi£*t£fl?-Ctt, «ll 1.0- 
1-11. 0-n\Z.^hfltz.m%./%W^l 0 3*-l 



ft/H^&SB 104-l~104-j4 t*<D&frtem 
[0 0 0 9] 

[0 0 10] Z.(DmWte±.m^M.Zf-Xts:&tltzi><DX\ 
yf-idXXf^4 y^$:&mi,tzfc~&s<^<DW 

^m^±m\-mmL-x, /HEHt, i&=>*h. mmm 
[001 1 ] 

ii^(ntems<*tyw^&)!£mmi&mwftxm%m\zftj 

tti;o ^ s -*§- ^ ^-(d^^ b r ?t ^ 

5Rflr^S:**3tfir#lJ:3E*UT«*©3teail»«-i^ai- 

^com 1 i«F^»©aSfll#ll**llffliE« 
fc**-&*ix3tt»<z>$& 2 t wra-ce- 

^°^^^:^ur rcois^L fce^N^. to£bT, ffjis^ 
40 KoStfttMMHSlOtft^^ y^, WIE*««>^flJ« 

iVs. .-" - 

.. [001 2. ] vcro« <t fttf , giUliJ^C^Bcomm. 
>^ y^feit^^tftiJ^^Bcoam^^-y^lc-i'ism 

[0 0 13] or<&*Wfca»*»5«ft/ft#/8«K9)» 

,_ : ^B«> ±iew5sw»w*5v^t, lutein i o*/m**.*« 

50 .iFPtt, fl-SlMS&x— *cDR£$&g£mL-c, -tcoS^* 
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awe*? hu-^ummm.^ iwsBE«es*^<os«fe 

[0 0 14] rcDUBj^inti, ^^eif-?©HS 
* em L T , -t © g«*S* u: S-3 v - r g<t<M#*«J§SS 

[0 0 15] o#*C0|g^(C^^m^./7t*^SS§^# 

'So 

[0 0 16] rootle J: Hfi, 3fe*^ y^fcAttl^-r 

[o o'i si t(Dmw\z£ti&; y?-\txyj£fi 

[0019] o¥<oi8w^^>s««;/**fflaK«)W 30 
ass fix ±I5o^p^(c*5v^t, HufeTt^-r yfiaAS 

[0020] r<a*Wlc<k*ui, 3te*-Y y^fc:A£j£ft 

So . , • , , 40. 

• [0 0-.24] o^©5BW^^a*ft/3t*fflftl».«)« 

[0022] r<o»9Jfc:J;*Ui, * W3l£0#t-temfflco 
[0 0 2 3] Otf (D»WlC*»A»6««X**fflatt«» 



[0 0 2 4] rofSMKJttttf. 3t*-< ^h\) 
[0 0 2 5 ] ojr©»Bl:A^>5t«/**»ll»91* 

So 

[0026] :«p^iatiil jt^^f y^totHiHaS 

[0 0 2 7 ] ojfo»Wfc*^a««i/3tt*fflft»«I» 

-TSo 

[0 0 2 8 ] r<Z>36W^±ixtf N K9fTjEW^«B^^ 
[0 0 2 9] o^O*W»C*^5*ft;/*#fflft*fl)« 



ltd ±&<d* 



[0 0 3 0] rco38W»c±ixtf, ^Sues^— * £ H C 
[0031] o#^*w^*^^««;/**fflSi6»« 

ic i o x wiBSf»«*5 «t t ra ceaiig 

-{ £ i tic, WrfBjlfc*^ yf^^Uft 

[0 0 3 2] rWJiatlH TK/Kp^^tp 

^.ff y^ic^m-rst,i: tic, Buf£7fe^-f 
[0 0-3 3]- ■ ■ : ' v. 

[0 0 3 4] *]ft^»ttl.Hltt*38^lfc^S^D 
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[0 0 3 5] £<D*ci;*=i** bS£«tt\ ffi*^S«ftiJ 
^ffiigfi .(SfBfiflLTU : Line Terminate Unit) 1 0 

yt* <f-2-o mm^itmm&mm (milt 

U) 3 0 -1—3 0-n t, *y Y !7-^SJ«l4 0 
[0 0 3 6] ^SffifflLTU 10-1-10-nli S 

«fly©*»<z>3frBSi8* 8- 1 — 8 -m^b^aw >^ ^ 

ftt5Sf 1 - 1 - 1 - mt > rix?> 
i-i~i-mfcrtj»*ixT, 3Elfe£*i 
fc««flr*»c:*<5v^r^«*eaK 8-1-8 -m^P* 

§Xt^5 0 20 
[0 0 3 7] ^2 Ote, a»OSft«LTU 1 

0 - 1 - 1 0 - n ^*/r«4Jx6tt*Oftft/**!feW 
3- l-3-m3»#»JSM«*ix5**OA**- hi. 
StOiSM)LTU3 0-1-3 0-nK****ixS 
*«C55"*/«%8E*« 5 - 1 - 5 - m2&S"#B'J851R g 

WDMiJ7 7, 7*4 >"^\ 7Ki 

[0 0 3 8] 2 0(Oa^ffl^^-fH m 

*»fflr-C«»(OaHi« LTU30-1 — 30-n KS$t 
dtt-CV^o &^MJLTU3 0-l-3 0- n(l }fc 

LTurt -ce^ * * (Dmm x. £ mm w t c utr-r 

K 9 - 1- 9 -mlCaStai-Sa»^««/3tXSl«P 7 - 
[0 0 3 9 1. ^y'.M7 — ^fBI»3S«4 Ott. t^>f y 

- 1 - 1 0 - n fcLrtJK£ixS#K«tt 2-1-2 

&©eai*%4>4 ^*eaw 8- 1 -8 -m«i 
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m<D^imm%i>mm. 1 0- 1-1 o-n oi&mn*^ ? 
4 . m^mimm^mm 30-1 — 30-n <D&m 

[0 0 4 0] Wcl^^o^TMt^c g{§«<7>«# 
<D%fcm$£ 8.- 1 - 8 - m £^ LTgff £ *Lfc^*P5tfi 
&y*— #ttS««LTU 10-1 — 1 0-nf*)<7>£-7fe/ 

- 1-1 - mtcT«ftfll*»c:aE»$ix6. 
^uyt^^^^crgWMLTu 10-1—10- 

TU30-1 — 30 ~n^II^^f 6 £§3#;tfli!l 
[0 0 4 1] L/^ot, 3fc/m$^»$B 1 - 1 - 1 - 
l6M8i4 0tJ:otR]IStifetft^yf4 l 3fe^ 

[0 0 4 2] -f-ftto*,, #J*:te\ SfflLTU 10-1 
-Cgff $ ritcfcmv"- * 13 N ^^M'JLTU 10-1 

10-1 rt<D«»<D«»/3te^&S5 3-1-3 -mCDfa 
tlt>*\£&tii£in, S 3 -1~ 3-m 

iia^ 3te^>T y^2 0<DttlA#— bSr^UTtt*^ 
i£{fflUJ LTU30-l-3 0- n jx^^SSIScO*/ 
«««*»5-l*-5-m©fllJx*M^ttlSix6 0 *L, 
0iJ*_J;E, ai«ffiOLTU 3 0-n-CSff s^utea*?* 
3t/«5S«»ffl5- 1-5-m^fpItb^T-mm 
«*fclE*3:lXfcflL a*aflHILTU3 0-nOtlS 

yf6©9)fx.l:±oTSRLTU3 0 - n F*3 
7 - 1 -7 - m<OfiTiX3&MC A* 

[0 0 4 3 ] z<d&5\z s -comM^mm 1 (c:joV^T 

' ii; SffiftO LT U 1, pi- 1 - 1 0-n (^11^^ y ^4 
T^i^fH -fflS LTU30-1 — 30-n C7)tti^:^ 'fyf 
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[oo4 4] 4*5, aim #w*i6«fc«:r±; § 

[0 0 4 5] 3t)tO»ffi2.Jfe^, 12- B4klt£oT 
Ii2t(i 3t*>f y^2 0ti53t*«TO«Dtx.t 10 

t£l-^ y a* fo «9 > 7^oi£iJjgtfp n n £r L r ^ 5 ftu 

[0 0 4 6] -=erT% i2(OTt^D^^^^ hSS«fc: 
feV^Ttt, 3fe^^ 3^2 OCDA^zK— b*5j:tftti*#— 

35 5 0<7>e««««r*s/ M7-^WWS114 OlciS* J: 

5 0S:3KX^ y^2 0«««H£KKi-5'»V 

[0 0 4 7] i3(OTt^n^^^niI^ 
l^Tta. SftftiJLTUl 0-1 — 1 0-n(7)IVM 
3 - 1 - 3 -mid, KttlHMftttffAtt 11-1- 
1 1 -m£**S£tf5<h i: fed, iSdft'iLTU 3 0-1 30 
— 3 0 - n <D%/m%W&M 5-1 — 5 -mlC £%ftlj 
W««K««B1 2-1-1 2-mSr*^KttS J: 
T^§ 0 E««J9Pttffif AtAS 11-1-11 -m-Ctt, 

wi»«**»A*nfc«*«****flr*tc****t5 B e 

«tt»fl»*E«i» 12-1-12 -mtlt Jfeflr#*»b 

^t5o »A**tfce«ft|»««i:»tt*l£» 40 

fp]»il«^gfiS*ttt#to 3te*>f ->^2 ocoKft, *>-. 

951 2-1-1 2-mT^*ttJtt*tt*y^-l7--^»J«l 

[0 0 4 8] 0^(C X |4C^ o^3^^ hSBi- 
fcl^Ttt, Jt^^f yf2 0£ s J|ffi^)t^^^f 20 a 

^i-tfffi^^ 2 0 bT«^Lt^^4fc^ . 

SBWL TU 1 0 - 1 - 1 0 - n W«*/3tSE|ft*fS 3 - '50. 
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i-3-mf*He:. Jt*4 v=5~2 0 »ci56«i-5*«^KK 

9fTIE??7§- (FEC : Forward Error Correct) §r{\ttP 
i-5FECftJn«Bl 3-1-1 3-mS:|S:*t5t £ fc 
l:^ "aS««LTU3 0-1 — 3 0 - n (0*/««Se*SB 
5- l-5-mi*)(c:. FECS^t^ K (fl?§S) L 
**©#ffcttKfc¥UJEi-a F E C*iJ5e«B 14-1- 
l 4 - m £88**5 J: ^ati/^ 0 

[0 0 4 9] S«ilfltf>*& 
©jteaSK 8 - 1 - 8 -m£^ LTgft £ixfc*MB#e 
if-^{if:fiJLTU 10-1-1 0-nP^cD^^;/ 

i-i-i -micrmmft -^(c^m^n,5o 

lUt^l^ft^/ceSf-^lt *K«SI5 2 - 1 - 

tiMM**? M7-^SI«f-4 0^i*gSW„ h 

S§co^:ti^¥iJ^LT. ^K^eaS'^SrW^U roe 
^Lfce^^^DTS^jLTU 10-1 — 10- 

TU 30-1 — 30 - nF^)C0®m^-f -/^6 

fflt^o U:^oT, 1 - 1-1 -mt 

W^lftSrm^^biiab. S«JLTU3 0-1- 
3 0 - nWcOi^/)t» 7-1-7 -m^bMl 
©**^3te3IB 9 - 1 — 9-m^iSaSix5o 
[0050] ::t% SfflM LTUlO-l — 10-n 
<omM./%^.^U 3 - l-3-nOFEC#Ml 3- 
1-13-mli e^-^^^tLS^W-^^l^fe^F 

iI»UTaS««JLTU 3 0- 1 — 3 0 -n(-^btv5o 
M1LTU3 0-1-30-n C03t/««3E»«B 5 - 
1-5-mtll %\%^ ^ K 5 o 4^c, 
F E CWSSfB 14-1-14 -mte, m^ft^iC^^^ 
ftteSf-?*OFECff*Sr»5 ttlU f^FECi 

.jctt, 5/^2 OSraffl**^^ S/^.2 0.ajfc.fc3H 

y^2 0 b^W»*»3Ht*«raAi"6. 

' 2 o btc«)#x.b^x5o .; 

• [ 0^0 51] -COiifo B»4<0^n*-=*-*.hS$«fcr 
<£^(i, y^»cia6« *JxS«*lcFECW#Sr<«t 
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[0 0 5 2] fc*5, ftx-f 2 0S:^M) y^tfcU: 

[0 0 5 3] ir^T% d ^ a 

hiitli, *:»9E*3fe^-< yftRlt5*\ fca 

^yfOtt« (SB*) teJCCTFECOtB*«r»fc«S 
[0 0 5 4] ifc, iSfte, FEC(7)^}^DT^^ 

[0055] ^wessx-^tnc^^ h^-b 

Sr*1trtea67 f — #fct>«ffli-ixfi, 
^-^ d y ^ IcT^lt 5 r t t^BB 
[0 0 5 6] 3te*>f s/^otfc* (IIB*) ^ 

tas-t?**. ^wea*^- # i rat try h b 
tasiirteasT*— ^fctttffli-ixtf, «^[hb&^H'J«-c 

[0 0 5 7] 3U£<D^3.JSfc^, m SfcttoXr©* 

m^mm^mm 3 ^o^rift^-ra 0 ^onjtoTgjBi 3 

SfltRrtB«»jCIK1K6 0£i£t+a<fc 5KbT^5. 

2 0-W8I6 OBltfiiSf-^or K/Ko 

[0 0 5 8] *litt££K 6 0 te. teft W -^OffiiSfiiSfc 

I/F) 21-1-21-xi, ^gtf I/F2 1 - 1 — 

-f- 23h «Y y 2. 3 t rtK * ft, MS* W. r 

ir w m^ut «■ £ n »5>v <r (omn.it * ss * ; ( 
ib) -ra<b t tt-, ^u^.^m^m^^^ w-y 

' »t:^lS2-5 £v F k E-C#SDW^gP 1 5 '—"I — ' 1 *5 - 
y##^ ■ 3t^m^2 4-1-2 4-y ^^i-5 0 
«ft • 3taE*«2 4-1 — 2 3t^^ y^2 0 

m a * #« we:**-*- a . 

[0 0 5 9] »:^»f^^-ov^»W*ra 0 fi-Sc^-^te 
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HS^El 0-1 — 1 0-nfc±t/3 0-1— 30-n 

iBJteaiii*»-ftaJ:5«2:#«{b**t*. &m<k&1n 

(2 4- 1— 2 4-y 0>{5T*LJ&>) CTlUf^^a^ 

tta 0 ^s<k £ itfceaix— * ^ % *M^f2ocA 

»b/**»«{k«!fa«B 2 5 tCT. {b<0*tttti£S 1 0 - 
10 1 — 10 - n*3j;t*3 tfc^Slg 

tc&ai 5 ^#fi^$tbT^a^T\ f^^fyf 2 0t 

[0 0 6 0] — 3t^>< ^^2 OT'Kd y^StLfcJB 
ft Wiroe^— «Sf 6 oco Kp :y*7°£ft 
5^°- hcomm • ft^Stf (2 4- 1 — 2 4-y<Dfpjn 

tit, ae^sixfcfiftw+^eis^— ^asi 

/F 2 1 - 1-2 1 -x^ltfiS WireaiKfciS 
[0 0 6 1 ] roj: 5^|t*S<0«lB3fcJ:nfi, iSfti" 

tfcKft w +<ofeas«*«r««;fli tfc«^# 

30 [0 0 6 2] 4*5, I816<0?B«3^*5V^T. Kif6 
[0 0 6 3] £7t, *»Wtt, WDM (SS^fiJ^fi) 

a 0 

[0 0 6 4] 

y^^J:a3tffi«t 5 oe^^co^)#x.Sr*ffi)$ 

*<kte**i-5. • > 

50 [0 0 6 5] ofco^PJlc-Jt^i, ^MHigx^^Pf 
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[ 0 0 6 6] osfojswfciixtf, 3te**f y^lrAtti* 

x:*H3a-C#S. io 
[0 0 6 7] of^iattll 3fe*-f :y^*-A*£ 

iSteLTV^flTO, y^^X<DWr, 
[0 0 6 8] o^S^ia^l Jfe^^yf^AAJ 

**ix53t«*^*tta»9fr^#S:#p«"rar. £ 20 
[006 9 ] '^€<Dmm^£hW, mmm±ma^m 

[0 0 7 0] O^OjSW^itLtf, Tt^-f^^"*, 

[0071] o^WJlKiiixtf, 3te*^s/^<ott« 
(IB*) KJ»CT»9irEW*^t6**aE<b*^SJ:5 
^ L T v> 5 <£> T\ 9 iS b SJJ,ft ir BAH tf> *> 5 

[0 0 7 2] o#^3g^*-J:ntf. 8R 9 ffTjEffiF^cofB* 
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